Supplementary
Reaction conditions: 0.5 mol% catalyst 1, 1.2 equiv of KO t Bu to catalyst 1, 1 mmol 2-aminoethanol and solvent were refluxed (the actual reaction temperature was 105 0 C when using dioxane as the solvent, oil bath temperature 135 0 C) under a flow of argon for 12 h. Conversion determined by NMR using 1,3,5-trimethylbenzene as an internal standard. Yields determined by NMR using pyridine as an internal standard. GA, glycine anhydride; LP, linear peptides; DMF, Dimethylformamide; DMAc, Dimethylacetamide; NMM, 4-methylmorpholine. 

Supplementary Note 1
Complex 5 may be capable of MLC by both ligand amine-amide and aromatizationdearomatization modes. That is, in the presence of two equivalents of base, not only the PNNH arm is deprotonated, but also the NH t Bu group of complex 5 can be deprotonated.
The two MLC modes can both promote dehydrogenation and hydrogenation reactions. If the two modes work together in one catalytic system, the catalytic activity is expected to be higher than that with the normal PNN ruthenium pincer complexes (such as complexes 1, 3 and 4), since each step in the catalytic cycle can follow the lowest energy path of the two modes. The anionic, double deprotonated, dearomatized enamido Ru complex generated from 5 was reported by us. 8 For examples of the higher catalytic activity in dehydrogenation and hydrogenation using complex 5, see also reference 8.
Supplementary Note 2
Attempts of using no solvent or a small amount of solvent resulted in lower efficiency of the dehydrogenative coupling reaction (Supplementary 
Supplementary Note 3
Useful Information of the intermediates with complex 5 as pre-catalyst was not obtained.
However, an anionic, double deprotonated, dearomatized enamido Ru complex, which was generated from 5 upon treatment with 2.5 equiv of base, was obtained by us as reported in reference 8. In addition, because catalyst 1 exhibits similar catalytic activity as catalyst 5 (though not as good), the study of it does provide useful mechanistic insight, relevant, at least in part, to both systems.
Supplementary Discussion
The and then connected to an inverted graduated cylinder filled with silicon oil (see Supplementary Fig. 3 ). The solution was refluxed with stirring and after 9 hrs no more gas bubbles were observed. After 12 h the volume of the generated gas was recorded as V1. To quantify the effect of warming on the gas volume, the condenser was disconnected from the gas collection system and opened in the air. After the flask was cooled to room temperature, the condenser was connected to the gas collection system again. The solvent was refluxed for another 0.5 h until no gas bubbles (as a result of argon expansion) were observed, and the increased volume of gas in the flask when heating was recorded as V2. The volume of H 2 produced was V1-V2. (Fig. 4a ) and 31 P{ 1 H} (Fig. 4b,c Because complex 6 is not stable, HRMS was not obtained.
Procedure for
Formation of 8.
In a glove box, a 5 mL vial was charged with 1.8 mg (0.03 mmol) of 2-aminoethanol and a solution of 9 mg (0.02 mmol) of complex 2 (( t BuPNN)Ru(H)(CO)) in 0.5-0.6 mL C 6 H 6 .
After shaking for 2 min, the color changed from brown to dark red. Then the open 5 mL vial was placed in a 20 mL vial which contained ~5 mL pentane. The 20 mL vial was 
